Enhancement of low density lipoprotein catabolism by non-steroidal anti-inflammatory drugs in cultured HepG2 cells.
Several clinical studies have shown that different types of non-steroidal anti-inflammatory drugs (NSAIDs) can reduce the cholesterol content of atherosclerotic blood vessels. The mechanism of this reduction is not established. One possibility is that NSAIDs affect low density lipoprotein (LDL) catabolism. In this study, we investigated the effect of the NSAIDs, indomethacin, flufenamic acid, ibuprofen, acetaminophen, and also acetylsalicylic acid on LDL binding, cell-association and degradation in cultured hepatoma HepG2 cells. LDL was labelled with 125I to study LDL catabolism. Furthermore, dextran sulphate, a substance that is known to release bound LDL from its receptors, was used to study LDL receptor activity. Reverse transcription-polymerase chain reaction was used to study the messenger RNA (mRNA) of LDL receptor. Our results show that flufenamic acid, indomethacin, and to a lesser extent ibuprofen, and acetaminophen increase LDL binding, cell-association, and degradation. Flufenamic acid was most potent and increased LDL catabolism by 50-70%, whereas acetylsalicylic acid had only a modest effect. Also, flufenamic acid and indomethacin were both found to increase the synthesis of mRNA of the LDL receptor with a subsequent increase of LDL receptor protein. We also investigated the effect of indomethacin on LDL binding in the presence of the 3-hydroxy-3-methylglutaryl CoA (HMG CoA) reductase inhibitor, fluvastatin. We found that both indomethacin and fluvastatin had an additive up-regulatory effect on LDL receptor activity. In addition the effect of flufenamic acid on cell-associated LDL was examined in the presence of cyclosporine, which is known to decrease LDL catabolism. The results show that flufenamic acid can restore the inhibitory effect of cyclosporine. The study thus shows that NSAIDs enhance LDL catabolism due to increased synthesis of the mRNA for LDL receptor protein. This action might contribute to the lipid-lowering effect of NSAIDs.